An isoform-selective inhibitor of tropomyosin receptor kinase A behaves as molecular glue.
The production of TrkA-selective inhibitors is considerably difficult because the kinase domains of TrkA and its isoforms TrkB/C have highly homologous amino acid sequences. Here we describe the structural basis for the acquisition of selectivity for a isoform-selective TrkA inhibitor, namely compound V1. The X-ray structure revealed that V1 acts as a molecular glue to stabilize the symmetrical dimer of the TrkA kinase domains. V1 binds to the ATP-binding site and simultaneously engages in the dimeric interface of TrkA. The region of the dimeric interface in TrkA is not conserved in TrkB/C; thus, dimer formation may be a novel mechanism for the production of selective TrkA inhibitors. The biochemical and biophysical assay results confirmed that V1 selectively inhibited TrkA and induced the dimer formation of TrkA, but not TrkB. The binding pocket at the TrkA dimer interface can be used for the production of new isoform-selective TrkA inhibitors.